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Introduction
Sugarcane (Saccharum spp.) is one of the main crops in tropical areas around the world. This crop is important mainly due to the production of sugar and alcohol. However, it has currently shown a great energy production capacity due to the burning of its dry matter Trentin et al., 2011) .
The production system of sugarcane and other crops can be affected by factors related to the plant, soil, cultural practices and climate conditions (Marin et al., 2013) .
In Brazil, because of its large territorial extensions, sugarcane has been grown under many different environmental conditions. Both the soil and the climate of the region influence the production and quality of sugarcane (Loarie et al., 2011; Oliveira et al., 2012; Marin & Carvalho, 2012; Marin et al., 2013; Zhao & Li, 2015) . Models estimating productivity based on climate variables allows monitoring their effects throughout the crop cycle, which allows quantifying potential yield decrease due to restrictions imposed on the crop (Oliveira et al., 2012) .
Air temperature and soil water content are variables that affect quantitatively and qualitatively growth, development, maturation and consequently productivity of sugarcane (Scarpari & Beauclair, 2009; Marin & Carvalho, 2012) . When temperature exceeds 20 °C, there Com. Sci., Bom Jesus, v.10, n.1, p.203-212, Jan./ Mar. 2019 is an increase in the growth rate of sugarcane crops, with an optimal range of 25-33 °C for its growth and development. Yet, for some regions of Brazil, 18-20 °C temperatures are considered critical to crop growth (Almeida et al., 2008) . In addition, regions with severe water deficit (> 120 mm) may experience significant yield decrease (Araujo et al., 2016; Campos et al., 2014) .
On the other hand, water deficit periods are responsible for the initial stimulus in changing the development stage of the plant, leading it to the maturity stage. It also favors the accumulation of sugars in the culm (Caputo et al., 2007; Machado et al., 2009 ).
Brazilian Savanna region has been considered as the new agricultural frontier for sugarcane, especially Goiás State, the second largest sugar producer in Brazil (Conab, 2016) .
However, the average productivity of the region is still lower than that obtained in São Paulo, the largest producer. This is mainly due to the lack of specific technical and scientific information focused on the region, which has edaphoclimatic characteristics different from traditional growing regions in the country.
The aim of this study was to evaluate the influence of the thermal time, negative degreedays and water stress on the productivity and industrial quality of sugarcane for the Goiás Brazilian Savanna region.
Materials and Methods
The experiment was conducted in an and water depletion (water stress) for sugarcane (Doorenbos & Kassam, 1979) .
The field permanence times of plants
were different for plant-cane (564 days), ratoon 1 (305 days), ratoon 2 (379 days) and ratoon 3
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Results and Discussion
Quantitative productivities showed significant differences depending on cuts only between plant-cane and ratoon-cane cycles.
The plant-cane cycle had the highest average:
114 t ha -1 (Figure 1 ).
Productivity varies in function of the edaphoclimatic potential of the region, Physiologically, it is known that the productivity of the ratoon tends to gradually decrease with the increase of the cut stages.
This may occur because the roots of ratoon are shallower than plant-cane roots (Baquero et al., 2012) , being the root system (rhizomes and roots)
essential for the regrowth of ratoon, for it is a stock of energy and nutrition (Trentin et al., 2011) . deficit rate values were considered, the highest rate was determined in ratoon 1 cycle (1.112 mm day -1 ), followed by plant-cane (0.767 mm day -1 ), ratoon 2 (0.692 mm day -1 ) and ratoon 3 (0.486 mm day -1 ). With this, even accumulating lower daily deficit rates, ratoon 2 (36.6%) and ratoon 3 (31.0%), compared to plant cane, did not reflect a higher productivity.
Analyzing productivity as a function of real evapotranspiration (ETR, mm), a mass gain equal to 9.11, 7.74, 6.73 and 10.51 g mm -1 was observed, respectively, for plant-cane, ratoon 1 ratoon 2 and ratoon 3 cycles. Considering 100% of the potential crop evapotranspiration (ETc, mm), productivity increases would be equal
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From the linear adjustment it can be inferred that deficit blades were lower than cycle, it was determined that in over 42% of the cycle relative evapotranspiration (rET) was less than or equal to 0.80, and in 58% of the cycle it was greater than 0.80. Furthermore, it was observed that in more than 56% of the vegetative growth 
Conclusions
The thermal time had the highest degree Figure 7 . Rate of sugarcane yield in ton of sugarcane per hectare (Rate TSH, t ha -1 day -1 ), in function of rate thermal time (Rate Tt, day -1 ), rate negative degree-day (Rate NDD, dia -1 ) and water stress (Rate DEF, mm day -1 ). of influence on productivity of sugarcane in negative degrees days and water stress.
Productivities showed 50% breaks in ratoon cycles in relation to the plant-cane cycle.
They were attributed not only to water stress.
From the water balance analysis, it was found that deficit blades of approximately 10 mm for a linear behavior and 6 mm for an exponential behavior reflect in a rET=0.5. It is worth remembering that studies evaluating the transpiration potential of sugarcane are necessary to adjust one of these models in order to detect the actual demand of plants in function of soil water blade.
The water stress showed a small influence on plants due to the moments at which it occurred, for in moments considered critical to the crop, water blades on the soil kept an rET>0.8.
Thermal time values were sufficient for the accumulation of sugars. However, the negative accumulated degrees days and water stress values did not reached their potential values
